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Dear J u l i e : C 7 6 4 9 4
In accordance w i t h your request of J u n e 23, 1983, we have anal-
y z e d a commercial s a m p l e o f K o n o k o t e M K - 5 ( W . R . G r a c e & C o . ) f o r
t h e p r e s e n c e a n d q u a n t i t y o f a m p h i b o l e f i b e r s . F o r t h i s p u r p o s e ,
we have d e f i n e d f i b e r a s any p a r t i c l e w i th a p p r o x i m a t e l y p a r a l l e l
s i d e s and w i t h an a s p e c t ra t i o of 3 or g r e a t e r .
PROCEDURE
A n unopened b a g o f M o n o k o t e ( L o t 1 F 1 , E a s t h a m p t o n , M A ) d e l i v e r e d
by you was poured on a p o l y e t h y l e n e s h e e t , coned and quartered
u n t i l reduced t o about f o u r p o u n d s . F r o m t h i s s a m p l e , one quarter
was reserved (abou t 1 p o u n d ) and the o p p o s i t e quarter was coned
and quartered to give a s ampl e of about l O O g . T h i s s ampl e was
d i g e s t e d wi th I N H C 1 a t 6 0 ° C t o d i s s o l v e t h e p l a s t e r o f p a r i s
( t h e m a j o r c o m p o n e n t ) . Each d i g e s t i o n u t i l i z e d about 800 ml o f
acid w i t h 15 min. o f s t i r r i n g . The s u s p e n s i o n was a l l o w e d to
s e t t l e f o r 10 minut e s a f t e r which th e s u p e r n a t e wa s d e c a n t e d w i th
a squeeze bulb and reserved. T h i s was r e p e a t e d for a t o t a l o f
seven d i g e s t i o n s , a f t e r which x-ray d i f f r a c t i o n f a i l e d t o show a
p l a s t e r o f p a r i s (or g y p s u m ) p eak . As you r e c a l l , a pr ev i ou s
analy s i s h a d shown t h a t a I g s a m p l e o f M o n t a n a T r e m o l i t e
( a s b e s t i f o r m v a r i e t y ) wet ground w i t h a mortar and p e s t l e was
q u a n t i t a t i v e l y recovered a f t e r a s i m i l a r d i g e s t i o n t r e a t m e n t .
A f t e r d i g e s t i o n , the r e s idue was wet screened and washed t h r o u g h
a 20# screen. The f i l t r a t e was a d d e d to the previous d e c a n t s ,
n e u t r a l i z e d w i t h NaOH and made up t o 4000 ml . A f t e r a g i t a t i n g ,
s a m p l e s were wi thdrawn f r o m th e c e n t e r o f t h e s u s p e n s i o n t o
p r o v i d e s e p a r a t e s a m p l e s of 1, 4 and 16 ml. T h e s e were each
d i l u t e d to 100 ml and f i l t e r e d t h r o u g h 0.1 urn pore s i z e , 47 mm
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dia . N u c l e p o r e f i l t e r s were t h e n carbon c o a t e d . S a m p l e s ( 4 o r
5) were inc i s ed f r o m each and p l a c e d on 200 mesh c o p p e r e l e c t r o n
m i c r o s c o p e g r i d s . T h e f i l t e r med ia w a s c l e a r e d w i t h c h l o r o f o r m
us ing t h e m o d i f i e d J a f f e e wick p r o c e d u r e . W h e n c l e a r e d , o p t i c a l
m i c r o s c o p y at 430X i n d i c a t e d the 4 and 16 rol s a m p l e s were b o t h
h e a v i l y l o a d e d . T h e 1 m l s a m p l e w a s used f o r e l e c t r o n micro-
s c o p y .
For a n a l y s i s , 20 random p o r e o p e n i n g s were t r a v e r s e d a t 1 0 , O O O X
a n d a n y p a r t i c l e m e e t i n g t h e f i b e r d e f i n i t i o n w a s measured
( l e n g t h a n d w i d t h ) a n d a n a l y z e d b y s e l e c t e d area e l e c t r o n d i f -
f r a c t i o n ( S A E D ) . P h o t o g r a p h s o f several t y p i c a l f i b e r s a n d t h e i r
S A E D ' s were r e c o r d e d .
R E S U L T S
F o r t h e 2 0 p o r e o p e n i n g s , a t o t a l o f 5 9 f i b e r s were o b s e r v e d ,
w i t h t h e f o l l o w i n g i d e n t i f i c a t i o n s .

C a t e g o r y N u m b e r o f F i b e r s
V e r m i c u l i t e ( i m a g e a n d S A E D ) 2 9
P r o b a b l e v e r m i c u l i t e ( i m a g e o n l y ) 7T r e m o l i t e ( i m a g e a n d S A E D ) 2
P r o b a b l e t r e m o l i t e ( i m a g e o n l y ) 12
P o s s i b l e t r e m o l i t e ( a m b i g u o u s i m a g e ) 9

59
Based on the measured f i b e r d imens i on s and the conservat ive
as sumpt ion o f f i b e r t h i c k n e s s b e ing the same a s th e f i b e r w i d t h ,
f ib»t- w e i g h t s were c a l c u l a t e d on the ba s i s of b o t h mean and •
median f i b e r mass. The l a t t e r i s a more u s e f u l ind i ca t i on of
central t endency in cases where a p a r t i c u l a r l y l a r g e f i b e r f o u n d
in the ' s a m p l e area a n a l y z e d may not be r e p r e s e n t a t i v e o f the
whole. The c a l c u l a t e d values are

-12C a t e g o r y F i b e r M a s s ( g ) x 1 0
Mean M e d i a n

T r e m o l i t e 2.84 2.84
T r e m o l i t e + p r o b a b l e t r e m o l i t e 8.44 2.40
T r e m o l i t e + p r o b a b l e t r e m o l i t e 13.87 2 . 6 1
+ p o s s i b l e t r e m o l i t e
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F i b e r mass c o n c e n t r a t i o n s are c a l c u l a t e d by
F i b e r s x F i b e r mass ( g ) 4000 m l ( s a m p l e ) 9 6 0 m m 2 ( f i l t e r )x x ———— —- ——— - — — — — _ _ _ _ _

100.2 g ( s a m p l e ) 1 ml ( a l i q u o t ) 81 x 10 mm ( p o r e a r e a )

^ 10 ( p p m ) = Q.2b x 10 ~ x F i b e r s x F i b e r mass (g)0 0

T h i s gives t h e f o l l o w i n g r e s u l t s f o r observed c o n c e n t r a t i o n s o f
t r e m o l i t e f i b e r s i n M o n o k o c e K K - 5 .

Basis :
A v e r a g e M a s s M e d i a n M a s s

T r e m o l i t e 1 .4 ppm 1 .4 ppm
T r e m o l i t e + p r o b a b l e t r e m o l i t e 28,4 8 .1
T r e m o l i t e +• p r o b a b l e t r e m o l i t e

+• p o s s i b l e t r e m o l i t e 76.6 14.4
In my o p i n i o n , the median values s h o u l d be used as the bes t
i n d i c a t i o n of mass concentration. Based upon our l a b o r a t o r y
e x p e r i e n c e , r e p l i c a t e a n a l y s i s agree w i t h i n a f a c t o r o f two
t i m e s , i n d i c a t i n g a c o n f i r m e d t r e m o l i t e c o n c e n t r a t i o n of 1 to 3
ppm and a p o s s i b l e t r e m o l i t e c o n c e n t r a t i o n of 7 to 30 p p m .
P l e a s e ca l l me if you have any q u e s t i o n s .
Very truly yours „

Edward T . P e t e r s

| 1 1 8 Z 0 0 8 T O |


